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an antilock braking system that involves 
no fear of disconnection on the automobile 
exterior and promotes a reduction in the 
weight and cost of the automobile. 
SOLUTION: A vehicle body 5 has a 
control circuit 13 for controlling the braking 
force of a brake 9 on the basis of detection 
signals showing wheel rotating speed. A 
rotary member 8 for a wheel 1 is mounted 
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detection is mounted on a wheel support member 4. The output of the 
sensor 14 is transmitted by means of wireless transmitting means 16 
that consist of a transmitting section 17 arranged on the wheel support 
member 4 and a receiving section 18 disposed on the vehicle body 5. 
The wireless transmitting means 16 may employ transmission by 
magnetic coupling, light such as infrared rays, or ultrasonic waves 
other than radio waves. 
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NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely 
2. shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] ~~ 
[0001] 

[0002]^ ' nVenti0n] Th ' S invention relates to the anti-lock brake equipment in an automobile. 

[Description of the Prior Art] The tire lock at the time of a low friction way or a panic brake is detected in the latest 
automobile and many anti-lock brake equipments (ABS) which plan steering stability by loosening a brake and 
securing a tire grip are adopted as it. Although the rotation sensor was attached in axle bearing and the rotational 
frequency is detected with this equipment, the electric power supply to that sensor and the output signal of a 
sensor are exchanged with Body Manufacturing Division with the electric wire. 
[0003] 

Problem(s) to be Solved by the Invention] Between axle bearing and a car body, it will expose outside a vehicle 
and this electric wire tends to cause trouble, such as an open circuit, by freezing of the snow in stone splashes or 
a tire house. Moreover, in the case of a steering wheel, it is necessary to give a twist beforehand to an electric 
wire or, and it needs a great man day for immobilization of an electric wire. The covering is also required for the 
above-mentioned electric w.re, and it serves as hindrance of lightweight-izing of an automobile, and since there 
are many man days of immobilization of an electric wire, it is an increase of cost 

K ] ^ e J UrP °^ e ,° f thiS , inVent . i0n is 0ffering the antNock brake e q ui Pment which there is no fear of an open 

circuit out of a vehicle, and can aim at lightweight-izing of an automobile, and a cost fall. 

[0005] 

[Means for Solving the Problem] In the anti-lock brake equipment which this invention detects the rotational speed 

Imh^r nf and h COn r °' S ^ ^T" 9 **» * ^ ^ P U ' Ser With Which the 0 Eton 

member of a wheel was equipped, and the sensor with which stood face to face against this pulser rinq and 

^1 ™ PP ,° rter H m ,? t6rial W f 6quipped ' 11 has the control circuit which is ^stalled in a car body and controls the 
above-mentioned damping force, and the wireless means of communication which the transmitting section and a 
receive section are respectively established in the above-mentioned wheel supporter material and a ca bodv and 
^^STnSJ Si9 . nal of ? e f b f Ove-mentioned sensor by wireless. ThusTrom IhetSSJSJJSfiXf 
wheel supporter material in order to transmit to the receive section by the side of a car body by wireless the 
£ « f ° r s , ensor s '9nal transduction does not expose the signal of a rotation sensor outside a vehic e 
Mween a whee supporter and a car body. Therefore, trouble of an open circuit is not caused by freezing of the 
snow in stone splashes or a tire house etc. Moreover, since the electric wire for the sensor signals Seen a 
wheel supporter and a car body can be excluded and the complicated wiring fixed activity afsfbecomes 
unnecessary, lightweight-izing of an automobile and a cost fall can be aimed at Becomes 

Pnmm! J^J- 9 ^ ^ Xra, \ sm]ts s P ace snould i ust used for the above-mentioned wireless means of 
^n^l v wn ?Pf rfornis transmission by light, such as transmission not only by an electric wave but 
magnetic coupling, and infrared radiation, or transmission by the supersonic wave. In magnetic coupling "** 
transmission, the signal transmission of the above-mentioned wireless means of communication shall be carried 
out by the magnetic coupling between the transmitter coil prepared in the transmitting section and I the reSvef 
coil prepared for the receive section. A transmitter coil is excited on the frequency of arbitration and mateVa 

supersonic wave, the signal transmission of the above-mentioned wireless means of communication shall be 
earned out u trasonically. In this case, it is made to oscillate with ultrasonic vibrators ZSuSSiSSfc 
dev.ee, and the above-mentioned transmitting section modulates and transmits that supersonic wavety the 
signa of a sensor. 20kHz or more exceeding a audio range is used for a frequency. In b-ansmiLTon b v liohf the 
signal transm.ssion of the above-mentioned wireless means of communication shall be carried out wtth light In 

to theTme for otr; 110 ^ ! ranSm i! tin , 9 SeC,i ° n tUmS Nght emittin9 deViceS ' Such ^iodf and LED, 
S.5 h T 1 u ? house 0f a car body> arran 9 e s them, and turns and arranges photo detectors such as a 
photodiode and a photo transistor, as the above-mentioned receive section into a car body a\ *a tranlmS 
section side. In transmission by the electric wave, the signa. transmission of the above me^nec I Sessmeans 

http://vvww4Jpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/16/04 
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of communication shall be carried out by the feeble electric wave. Let this feeble electric wave be the electric 
wave (for it to be the field strength of 500 microvolts or less in the distance of 3m for example, with a 322Mz Dlate} 
which does not receive regulation of Wireless Telegraph Law. 

[0007] The signal which is transmitted from the transmitting section in the case of the wireless means of 
communication of each above-mentioned configuration (i.e., the case of magnetic coupling, a supersonic wave 
light, and the wireless means of communication transmitted by any of a feeble electric wave) may be a simple on- 
off signal, and may modulate a subcarrier by the signal of a sensor. When modulating a subcarrier, the above- 
mentioned receive section makes it receive [ align it and ] and restore to the signal transmitted in the above- 
mentioned transmitting section. The modulation of a subcarrier may turn a subcarrier on and off, and may carrv 
out the frequency modulation of the subcarrier. Thus, when modulating a subcarrier and carrying out the 
alignment recovery of this, the effect of an external noise can be mitigated 

[0008] In this invention, a wireless electric supply means to give power required for the transmitting section and 
the sensor of the above-mentioned wireless means of communication by wireless from a car-body side may be 
established. Thus, by establishing a wireless electric supply means, the electric wire for electric supply is not 
exposed outside a vehicle between a wheel supporter and a car body, and the problem of an open circuit of this 
electric wire for electric supply is also solved. Moreover, unlike the case where a generator is formed electric 
power can be supplied also at the time of a car-body halt, and zero prompt speed signals can be acquired A 
wire ess e ectnc supply means is also depended on magnetic coupling, and also, as for transfer of the power by 
wire ess, it can change and transmit power to light, a supersonic wave, an electric wave, etc. With a wireless 
electric supply means, whether it considers as which transfer method by magnetic coupling, light, the supersonic 
wave, an electric wave, etc. is considering as the same method as the transfer method adopted with the wireless 
means of communication of a sensor signal, and it can attain components communalization of a wireless electric 
fn£Pm meanS 3 wireless means of communication, and communalization of handling 
[0009] The generator generated by rotation of the above-mentioned rotation member is formed, and you may 
make it give the generation-of-electrical-energy output of that generator to the above-mentioned transmittinq 
section and a sensor in this invention. Thus, a sensor signal can be transmitted by forming the generator using 

^!^S^L be^L" ^ " **** P ° WBr SUPP ' y S6parate,y - Theref ° re ' wiring for electric 

[001 0] Moreover, in this invention, the above-mentioned sensor consists of a generator generated by rotation of 
the above-mentioned rotation member, the number of magnetic poles makes this generator the thinq of the 
number which can generate a pulse number required for detection of a rotational frequency, and the above- 
ISSllf tran ^ m,ttin 9 section is good also as what transmits a generation-of-electrical-energy frequency as a 
rotational-speed s.gnal. Thus, by using a sensor as a generator, without preparing a rotation sensor separately 
atfained UenCy * 9enerat ° r Can be used as 3 rotation siflnal as jt is - and simplification of a configuration can be 
[0011] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing In drawinq 
LiSS? A 8 e f In f the bub rin 9 3 w h^h is a turning wheel of the axle bearing 2, and the wheel sup^orte? 
material 4 which i consists of a fixed ring of the axle bearing 2 is supported by the suspension (not shown) caudad 

S7S 6 7 IT k b °°> 5 " h ^ 6Xample 0f il,ustration ' a wheel 1 is a s " eeri "3 wheel and is connected S 
the axle 7 through the uniform universal joint 6. The rotation member 8 of a wheel 1 is a member which is 
combined with the configuration member of a wheel 1 and a wheel 1 , and one, and rotates, and contains outer- 
ring-of-spiral-wound-gasket 6a of the hub ring 3 and the uniform universal joint 6 in this example As for the 

bearing ^yln^^ 63 * rea " y C ° mbined with the hub rin 9 3 of the axle 

[0012] A brake 9 brakes a wheel 1 in contact with friction members (not shown), such as a brake drum prepared 
in the wheel 1, or a brake disc, and is equipped with the oil hydraulic cylinder etc. Energizing of the actuation of 

,3, S? ° Pera memberS J?' Such as 3 brake pedal ' is cnan 9 ed and camed out to the oil pressure force etc 
n °rii?, JEL C H 0nvers,on f mean f 1 J' T d " iS t0ld t0 3 brake 9 - The dam P in 9 force adjustment means 12 is a means 
£ t ? h P ' ng f ° r ^ e ° 3 brake 9 ' 3nd adjusts dam P in 9 force wording to the command of a control circuit 

13. The damping force adjustment means 12 is formed in the oil pressure path between a brake 9 and the 
conversion means 1 1 . A control circuit 13 is a means to give the adjustment command of damping force to the 
damping force adjustment means 1 2 according to the wheel rotational frequency detected by the sensor 1 4 of a 
rotational frequency, and consists of electronic circuitries, such as a microcomputer 

™1J ^ S T° r } 4 £ 3nd f f3Ce to f3Ce 3g3inst the pulser ri "9 1 5 of a wheel 1 , is installed in the wheel supporter 
; ' e in, 6 ! 6 h S fK nn9 1 5 \ 3nd < 0Utputs 3 pulse number The P ulser ri ng 15 is formed in the rotatk>n 
huh S ? n 1 1 • f" 6Xampl ! ° f illustration - the P^ser ring 1 5 is formed in the connection edge with the 
hub ring 3 of outer-ring-of-sp.ral-wound-gasket 6a in detail at outer-ring-of-spiral-wound-gasket 6a of the uniform 
universal joint 6. the components with which the pulser ring 1 5 makes a sensor 14 generate a pulse output Sh 
rotation - it is - an outer-diameter side - a pulse - things of various kinds of configurations according to a sensor 
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14, such as what prepared the row of teeth (example of drawing 6 ), a thing (example of drawing 4 ) in which the 
magnetic pole opposed to a circumferencial direction by turns arranged, and was prepared, and a thing (not 
shown) on a par with a circumferencial direction by turns which prepared the grid of a detectable shade optically, 
are used. 

[0014] The detecting signal of a sensor 14 is transmitted to a control circuit 13 through a wireless means of 
communication 16. A wireless means of communication 16 consists of the transmitting section 17 installed in the 
wheel supporter material 4, and a receive section 18 established in the car body 5. A receive section 18 counters 
mutually the interior of tire house section 5a in a car body 5 with the transmitting section 17, and is established in 
it. 

[001 5] The signal which transmits space should just be used for a wireless means of communication 16 for what 
performs transmission by light, such as transmission not only by an electric wave but magnetic coupling, and 
infrared radiation, or transmission by the supersonic wave. In magnetic coupling **** transmission, the signal 
transmission of the wireless means of communication 16 shall be carried out by the magnetic coupling between 
the transmitter coil prepared in the transmitting section 17, and the receiver coil prepared for the receive section 
18. A transmitter coil is excited on the frequency of arbitration and makes a receiver coil generate an electrical 
potential difference in electromagnetic induction. In transmission by the supersonic wave, the signal transmission 
of the wireless means of communication 16 shall be carried out ultrasonically. In this case, it is made to oscillate 
with ultrasonic vibrators, such as a piezoelectric device, and the transmitting section 17 modulates and transmits 
that supersonic wave by the signal of a sensor. 20kHz or more exceeding a audio range is used for a frequency. 
In transmission by light, the signal transmission of the wireless means of communication 16 shall be carried out 
with light, such as infrared radiation and a visible ray. In this case, the transmitting section 17 turns light emitting 
devices, such as a laser diode and LED, to the interior of tire house 5a of a car body 5, arranges them, and turns 
and arranges photo detectors, such as a photodiode and a photo transistor, as a receive section 18 into a car 
body 5 at the transmitting section 17 side. In transmission by the electric wave, the signal transmission of the 
wireless means of communication 16 shall be carried out by the feeble electric wave. Let this feeble electric wave 
be the electric wave (for it to be the field strength of 500 microvolts or less in the distance of 3m for example, with 
a 322Mz plate) which does not receive regulation of Wireless Telegraph Law. In this case, a signal is transmitted 
by turning on and off and the frequency modulation of an electric wave. 

[0016] The signal which is transmitted from the transmitting section 17 in the case of the wireless means of 
communication 16 of each above-mentioned configuration (i.e., the case of magnetic coupling, a supersonic 
wave, light, and the wireless means of communication 16 transmitted by any of a feeble electric wave) may be a 
simple on-off signal, and may modulate a subcarrier by the signal of a sensor 14. When modulating a subcarrier, 
a receive section 18 makes it receive [ align it and ] and restore to the signal transmitted in the transmitting 
section 1 7. The modulation of a subcarrier may turn a subcarrier on and off, and may carry out the frequency 
modulation of the subcarrier. Thus, when modulating a subcarrier and carrying out the alignment recovery of this, 
the effect of an external noise can be mitigated. 

[001 7] Drawing 2 shows the example of the wireless means of communication 16 made into magnetic coupling. 
The transmitting section 17 consists of an oscillation, a modulation circuit 19, and a transmitter coil 20. A 
transmitter coil 20 has a magnetic core. An oscillation and a modulation circuit 19 consist of an oscillator circuit 
which oscillates the subcarrier of predetermined frequency (for example, 1 MHz), and a modulation circuit which 
modulates the oscillated subcarrier with the output of a sensor 14. Electric supply to a sensor 14, and an 
oscillation and a modulation circuit 19 is performed from the transmitting section power source 23. A receive 
section 18 consists of a receiver coil 22 by which magnetic coupling was carried out to the transmitter coil 20, and 
an alignment demodulator circuit 21 which aligns and restores to an input signal. A receiver coil 22 has a 
magnetic core. Distance L of a transmitter coil 20 and a receiver coil 22 is set to about 40cm. 
[0018] Although the modulation technique of an oscillation and a modulation circuit 19 may be a method of 
arbitration, it turns the output of the oscillator-circuit section on and off using the output of a sensor 14, and is 
controlling the current which flows to a transmitter coil 20 here. It comes to indicate it in drawing 3 as the electrical 
potential difference (sending signal) concerning a transmitter coil 20, and the input signal obtained from a receiver 
coil 22 in the alignment demodulator circuit 21. If AM recovery of the input signal is carried out, the pulse output of 
the sensor 14 which is a rotation sensor will be obtained. 

[001 9] Let the transmitting section power source 23 be a generator using rotation of a wheel, or the below- 
mentioned wireless electric supply means. When considering as the generator using rotation of a wheel, the 
signal of a sensor 14 can be transmitted without carrying out an electric power supply separately. This generator 
is built in near the hub section of a wheel 1. This generator is good also as a thing only for power sources, and 
good also as what makes a sensor serve a double purpose. 

[0020] When considering as a generator, the pulser ring 15 shown in drawing 1 is set to ring magnet 15for 
generation of electrical energy A as shown in drawing 4 , and a sensor 14 is set to generator coil 14A. Generator 
23A consists of ring magnet 15A for these generations of electrical energy, and a sensor 14. When ring magnet 
15A rotates with a wheel 1, alternating field are made to generator coil 14A, and this coil 14A is made to generate 
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induced voltage. By rectifying this generated alternating voltage, it considers as the power source of the 
transmitting section 17 ( drawing 1 ) and a sensor 14. This generator 23A is good also as what serves as a 
rotation sensor also as only for power sources. When carrying out only to power sources, as shown in drawing ! 
the pulser ring 1 5 and the sensor 1 4 for rotation detection corresponding to this are formed separately, and the 
output of generator 23A is used as a power source of the transmitting section 1 7 and a sensor 14. 
[0021] Generator 23A explained with drawin g^ can use the frequency of generator 23A as a rotational frequency 
detecting signal as it is, without preparing a rotation sensor separately by making the number of magnetic poles 
into a pulse number required as a rotation sensor of anti-lock brake equipment. Drawing 4 (B) shows the condition 
that ring magnet 1 5A for a generation of electrical energy rotated only angle of rotation for one pole from the 
condition of drawing 4 (A). In drawing 4 , the sign of N and S shows a magnetic pole and an arrow head a shows 
the direction of a field respectively. Since this generator 23A can generate the alternating voltage of the frequency 
which multiplied by the number of pole pairs of this ring magnet 1 5A in the rotational frequency of ring magnet 
15A, it uses the electrical potential difference after rectification as the power source of the transmitting section 17 
and can use an alternating current frequency for it as a rotational frequency detection value. 
[0022] The example of a circuit of the transmitting section 1 7 in the case of making the sensor of a rotational 
frequency serve a double purpose by generator 23A is shown in drawing 5 . In this circuit, while power of AC- 
generator 23A which synchronized with the wheel rotational frequency is direct-current-ized in a rectifier circuit 25 
and serves as oscillator-circuit 19a, modulation circuit 19b, and the power source Vdd of a transmitter coil 20 the 
transistor 27 for output turning on and off which constitutes modulation circuit 1 9b is driven and the output ' 
modulation which synchronized with the rotational frequency is performed. At the time of a rotation fall the power 
accumulated in the mass capacitor or rechargeable battery 26 of a rectifier circuit 25 at the time of transit is using 
as circuit drive power, and makes detection possible to the low speed field at the time of moderation Oscillator- 
circuit 19a and modulation circuit 19b constitute an oscillation and the modulation circuit 19 of drawing 2 
[0023] Below, the example which makes the transmitting section power source 23 of drawing 2 a wireless electric 
supply means is explained with drawing 8 . That is, wireless electric supply means 23B which gives power 
required for the transmitting section 17 and the sensor 14 of a wireless means of communication 16 by wireless 
from a car-body 5 side is prepared. This wireless electric supply means 23B counters mutually a car body 5 and 
the wheel supporter material 4, and establishes in them the transmitting section 31 and the receive section 32 
which send and receive the power of the power source 30 installed in the car body 5 by wireless Thus by 
preparing wireless electric supply means 23B, the electric wire for electric supply is not exposed outside a vehicle 
between the wheel supporter 4 and a car body 5, and the problem of an open circuit of this electric wire for 
electric supply is also solved. Moreover, unlike the case where a generator is formed, electric power can be 
supplied also at the time of a car-body halt, and zero prompt speed signals can be acquired 
[0024] Wireless electric supply means 23B is also depended on magnetic coupling, and also it transforms power 
into light, a supersonic wave, an electric wave, etc., and can perform transfer of the power by wireless By 
wireless electric supply means 23B, whether it considers as which transfer method by magnetic coupling light 
the supersonic wave, an electric wave, etc. is considering as the same method as the transfer method adopted 
with the wire ess means of communication 16 of a sensor signal, and it can attain components communalization 
of wireless electric supply means 23B and a wireless means of communication 1 6, and communalization of 
handling. 

[0025] When considering wireless electric supply means 23B as transmission by magnetic coupling a receiver 
coi is made to generate an electrical potential difference in electromagnetic induction by arranging a transmitter 
coil as the transmitting section 31, arranging a receiver coil as a receive section 32 into a car body 5 at the wheel 
supporter material 4, and exciting the transmitter coil by the side of a car body on the frequency of arbitration 
When the magnetic coupling force is weak and need power is not obtained at this time, the magnetic coupling 
force can also be raised by using the car-body device section which combines a car body 5 and the wheel 
supporter material 4, such as a link bar and a shock absorber, as a magnetic core. Moreover, the same coil also 
as the coil for transmission and the coil for reception can also be shared by power and the signal by dividinq the 
frequency the object for power, and for signals. a 
[0026] When considering wireless electric supply means 23B as transmission by light, into a car body 5 as the 
transmitting section 31 , light emitting devices, such as a laser diode and LED, are turned to the wheel supporter 
material 4 and are arranged, and to the wheel supporter material 4, the components (solar battery etc ) which 
have the photovoltaic effect as a receive section 32 are turned to the transmitting section 31 , and are arranqed 
Thereby, power can be transmitted to the wheel supporter material 4 with light from a car body 5 
[0027] When considering wireless electric supply means 23B as transmission by the supersonic wave in 
response to a supersonic wave, it changes into power in a receive section 32, using an ultrasonic vibrator as the 
transmitting section 31. In addition, when based on a supersonic wave, unlike the case where it is based on 
magnetic coupling, the above-mentioned car-body device section cannot be used for transfer 
[0028] Since it is not behind in power by the feeble electric wave unlike a signal when considering wireless 
electric supply means 23B as transmission by the electric wave, microwave (3GHz - about 5GHz) is used A 
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microwave transmitter is installed in a car body 5 as the transmitting section 31, and a receiving antenna and a 
rectifier are formed in the wheel supporter material 4 as a receive section 32. This performs transfer of power 
Since directivity is high, microwave is still more efficient when the transmitting section 31 and a receive section 32 
are made to always face each other using a link bar etc. 
[0029] 

[Effect of the Invention] The signal of a rotation sensor is written as what is sent and received from the 
transmitting section of wheel supporter material by wireless to the receive section by the side of a car body, and 
as for the anti-lock brake equipment of this invention, an electric wire does not expose it outside a vehicle 
between a wheel supporter and a car body. Therefore, trouble of an open circuit is not caused by freezing of the 
snow in stone splashes or a tire house etc. Moreover, since the electric wire for the sensor signals between a 
wheel supporter and a car body can be excluded and the complicated wiring fixed activity also becomes 
unnecessary, lightweight-izing of an automobile and a cost fall can be aimed at. 

[Translation done.] 
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